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Capillary phenomena, 14, 15 determination of, 185 
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Polybutadiene, 109, 110, 111 
Polycarbonate, 3, 5, 13, 14, 19, 20, 23, 27, 
31, 32, 35, 38, 44, 48, 49, 50, 56, 59, 
68, 69, 71, 86, 93, 94, 99, 100, 101, 
102, 103, 104, 114, 
139, 146 
dimethyl phenylene oxide), 42; see 


also Poly(2,6-dimethy l-1,4-pheny l- 


122, 123, 127, 


ene oxide 

2,6-dime thyl-1,4-phe nylene oxide ), 
15, 16, 18, 35, 107, 123, 128 

ny (« ipher vl pheny lene oxide), 42, 43 

Poly 2,6-diphenyl-1,4-phe- 


oxide 


ee also 
nylene 
2,6-diphenyl-1,4-pher vlene oxide), 
15, 26, 46, 47 
ydispersity, 164 
ffect of in drag reducing solutions 272, 
284 
esters, 122, 135 
ethylene, 99, 136, 140 
ethylene terephthal ate), 39, 123, 138, 
140; see also PET 
Polymer, 
156, 158, 163, 164 
156, 162, 163, 164 


molecular weight distribution of, 


molecular weight of, 
ture of, 156 
of 161, 168 


struc 
weight fraction 
Polymerization, branching in, 164 
chain growth, 157, 158 
chemistry of, 156 
see copolymerization 


163, 165, 170, 171, 173, 175 


copolymerization 

degree of, 

depolymerization, 160 

free radical, 161, 162, 163, 164, 166, 167, 
168, 171, 172 

heat of, 156, 160, 161 

radiation induced see Radiation in- 
duced polymerization 

step, 157 

systems engineering, 156 

thermodynamics of, 160 

156, 161, 

165, 168, 169, 170 


Polymerization 
163, 164, 
analysis of, 156, 161 
control of, 156, 161, 164, 165 
175, 176 


re2ctors, 


design of, 156, 163, 174, 


INDEX 


dynamic analysis and stability of, 156 
modeling of, 156, 161, 164, 165 
mixing in; see fluid mixing 
operation of, 162, 168 


of, 156, 174, 


ition of, 168 


optimizati 175, 176 
periodic opel 
168, 170, 172, 176 


9. 180 


plug flow, 


) 
‘ 


systems synthesis of, | 
Poly (met 
Poly(methyl methacrylate), 25, 27, 34, 35, 
43; see also Plexiglas and PMMA 
Poly phenyler 123, 
124, Poly (di- 
methyl phen) lene and Poly- 
2,6-dimethyl-1,4-phe nylene oxide 


138, 140 


oacrylate ), 43 


1e oxide ), 36, 51, 68, 118 
126, 127 see also 


oxide 


Poly pr 

Polystyrene, 6, 17, 
30, 31. 33, 
42, 43, 


65, 68, 69, 71, 72, 73, 75, 76, 77, 80, 


py lene, 137, 


34, 35, 36, 37, 3 
48. 51, 57, 58, 59, GO, 61, 
81, 83, 87, 
104, 105, 
114, 115, 


91, 94, 95, 97, 98, 99, 103, 
109, 110, 111, 
119, 125, 127, 129, 
133, 145, 147; see also High im- 
pact polystyrene, Rubber-modified 
and HIPS 
Polysulfone, 35, 42, 125, 126, 128, 130 

Poly , 100, 101, 129 
Pressurizing fluids, 41 
Propylene glycol, 121 

PV¢ f 100, 112 see also Poly 


ride 


106, 108, 


118, 


polystyrens 


vinyl chloride 


vinyl chlo- 


Q-e scheme, 166 


Radiation induced polymerization, 167 
ray initiated, 167 
of ethylene, 167 
of styrene at low temperatures, 167 
optimum design of, 157 
batch, 161, 162, 163, 164, 165, 


170, 171, 172, 173, 


Reactors, 
166, 167, 168, 
174 
continuous, 161, 
171, 174 
homogeneity of, 156 


residence time, 156, 169, 170, 171, 174 


164, 165, 167, 168, 170, 
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stirred tank, 
167, 
174, 175 


163, 165, 168 


161, 
169. 


162, 


170, 


163, 


171, 


164, 


172, 


166, 
173, 


168, 


tivity, disappearance of, 
near 7',, 7 


effect of large voids on, 19 


effect of lateral « ollapse on, 48 
of crazes, 3, 6 


of liquid-filled craze, 


Refi 


uctive index, and craze density, 10, 11, 


e opti al thi kness, 51, 
thickness of surface layer, 
sibility of craze, 7 


14 


erence fringes and crack tip profile, 


ge of, with emptying of craze, 


of craze, 9, 10 


razes in rubber-modified polystyrene, 
106 

ire face layer, 70, 71 

maldehyde resin, 136 

19, 46, 103, 104, 105, 106, 107, 
110, 111, 112, 115, 116, 


26, 135, 136, 140, 141, 


30, 
108, 109. 


119, 


106 
rylic polymers, 104 
rene, 106, 126 


hed polysty 
le, 104, 105, 106, 
112, 117, 119, 


toughening, 105, 112, 3, 116, 


107, 109, 


in drag reduction, 266, 
140 

ned HIPS pe lypher \ 

118, 119 


f crazes with, 25, 27, 


lene oxide 
res, 107, 
465 
razes by, in fatigue, 101 
140 

on, 31, 139 


und craze 


139, 


growth ter- 


ck growth resistance, 100, 
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in creep of rubber-modified plastics, 117 


Shear failure, Coulomb-Navier criterion 


for, 135 
Mohr-Coulomb criterion for, 28 
Shear flow, 101 
Shear stress, see also, Flow stress 
craze tip, 25 
in crazing and shear yield criteria, 27, 
29, 31 


yielding, 


IR 


Shear and ability to craze in 
crosslinked resins, 136 

und shear crazing in PET, 139 

ld drawing of ABS, 105 

interaction of crazing with, in rubber- 


116, 117 


as requirement 


In 


modified resins, 
restraint of, 
142 
stress criterion for, 28, 135 
54, 140 
Snell’s law, 10 
Solubility, 120, 


130; see 


ior crazing, 


Silicone 


121, 123, 127, 


also Plasticizer an 


128, 129, 
d Plas- 
ticization and Liquids, organic 
Solubility 27 129, 

131 
Solution polymerization, 163, 172 


of 


parameter, 128, 130, 


Solvent crazing, as subclass environ- 
mental failure, 120 

as test for residual molding stress, 121 

correlation of solubility parameter with 

27, 128, 129, 130 


resistance to, 
from pre-inserted cracks, 53, 56, 

131, 132 
mechanisms of, 


126 


121, 122, 123, 124, 
45 


theories of, 133, 134 


prominence of, 


Sorption; see also Swelling 
of water in PMMA, 120 

Specific refraction, 11, 74 

Spherulites, 136 

157, 177 


of addition polymerization, 178 


Stability analysis, , 178, 179 


of chemical reactors, 177, 178, 179 
179 


of tanks-in-series model, 179 


of multiphase reactors, 


perturbation technique, 179 
7 


Starch, 79, 201 
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ind Dugdale m« 


HIPS fract 121 
omponents RS. 89. 90, 91, 
>, 86 96 


weight, 60 


1 direction, 44 hange of, 
100, 101, 102, 103 


ize diversion, 46 
n HIPS, 114 for polystyrene crack pr« 
ur { ~ laxa LOT dD, 126 


es, 116, 117, 


iin in creep ol 
r 


yp opyler € 


rubber-modi 


properti < 


tics, 114, 115 


rubber-mo 

igid PV¢ ’ 

in rubber-modified epoxies, 
126 


home polyme r, 


1 
lI wouen 


temperature dependence ot, 


poly« arbonate 


rfiaces, 101 


> energy, & 
>» surfaces, 100 


ture, 59 
reductior 


. in drag 


sion, Tensile stre 


gue crack growth ; 
t ure, of glassy polymers, 144, 146 


16, 44, 60, 138 


50 
Styrene, 109, 1 
time of solids. 62 
ime ol lid yp We Styrene-acrylonitrile copolymer, 
Sublayer stability in drag reducing flows, 


ind craze growth rate, 
ind rupture 35, 42 
ixiality of, and craze tip profile, 56 
concentration of, at rubber particle 270 
equator, 107, 108, 110 experimental, 
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three dimensional, 271 
Succinic acid, 163, 182, 183, 189 
Sulfoethylcellulose, 182, 183 
Sulfur, 15, 16, 17, 18 
Surface cracking, 120 
Surface energy, 85, 87, 


urface groove, 4, 5, 6, 


Su » sera 137 
120, 


g 
127 


121, 122, 126, 
132, 133; 


ind Sorption 


124, 125, 


see also Solu- 


Swellir 

130, 

bility 

tems, polymer-solvent, for drag reduc- 
tion, 264 

‘e omers, 173 


mperature, 160, 167, 168, 169, 175, 177, 
179 

ceiling, 160 

low, craze edge discontinuity at, 5 

ince at, 58, 39 

at, 103, 104 

, oY, 44 


crazing resist 
fatigue fracture of PMM 
favoring Of crazing process 
at, 69 

ABS at, 113 


mode of crack initiation at, 65, 66 


fracture surface energy 
strength of 


Izod impact 


nitrogen, oxygen, and CO, as crazing 


agents at, 66, 67, 123 


relaxations at, and crazing resistance, 
13 

yuughness of fracture 
161, 164, 
171, 176, 178, 180, 192 


surface at, 71 


‘ensile strength, 165, 166. 167, 


Tensile stress; see also Critical stress and 
Critical strain 


und < 


pt ly mers, 13 


ivitation in domains in glassy 


as requirement for crazing, 3, 27, 28, 29 
critical level of, for craze initiation, 33, 


4 9 
04, 3) 


in and around craze, 21, 22, 23, 24, 25 


orientation dependence of, 40, 41 


pressure dependence of, 41, 42 


temperature dependence of, 36 
vs. craze initiation time, 52, 33 


36 
Tension, acceleration of absorption by, 56 
hydrostatic, in stressed adhesive bonds, 


141 


‘INDEX 


Toughening 
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Thermodynamics, of polymerization, 157, 


160, 161 


Thermoplastic elastomers, 140 


Thin films, crazing in cores of, from swell- 


121 
microstructure of amorphous, 146 


70, 71, 72, 74, 136 


ing stresses, 


on fracture surfaces, 


Time scales in drag reducing flow, 284, 272 


see Rubber toughening 


Toughness, and craze at crack tips, 70, 71, 
I 


72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 
85, 86, 87, 88, 89, 90, 91, 92 
and fatigue crack resistance, 99, 100 
and rubber modification, 104, 105, 106, 
107, 108, 109, 110, 111, 112, 113, 114, 
115, 116, 117, 118, 119 
effect of craze compliance on, 19, 20, 23 
multiple crazes at crack tips and, 24 


viscous and plastic motions and crack-, 


Tower polymerizer, 170 
Towing tanks, drag reduction in, 264 
Turbulence in polymer solutions, 284, 287 


Vegetable oil, 132 

Viscoelastic behavior, and thermal mode 
of fatigue, 93 

of craze and fatigue characteristics, 93, 

94, 95, 102, 103 of 
strain, 19, 20, 23 

Viscoelastic fracture work, 86 

Viscose rayon, 162, 168, 169, 174, 179, 185, 
206, 207 

Viscos solution, 162, 165, 173, 
202, 206, 207, 210 

Viscosity, 163, 171 


Viscous damping of craze, 103 


craze Vs craze 


174, 179, 


Viscous energy of craze deformation, 115 
Viscous liquids, 121 
Viscous sublayer in drag reducing flow, 282 
Void content, 11, 15, 19, 20, 22, 70, 94, 
114; see also Volume strain 
and craze fibrillar stress, 22 
and interference colors in fracture sur- 
face layer, 70 
and strain of crazed HIPS, 114, 117 
from craze refractive index, 11 
of craze and craze modulus, 19, 20 
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